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* NOTICES * 




Japan Patent Office is not responsible for any 
damages caused t>y the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the approach of purifying efficiently the nitrogen 
oxides (NOx) in the exhaust gas with which the oxygen of an amount more superfluous than the amount 
of oxygen required to oxidize completely in more detail reducibility matter, such as a carbon monoxide 
contained in the exhaust gas under hyperoxia, i.e., exhaust gas, hydrogen, and a hydrocarbon, about the 
purification approach of exhaust gas is contained. 
[0002] 

[Description of the Prior Art] It is a carbon monoxide in exhaust gas (CO) as a catalyst for exhaust gas 
purification of the former and an automobile. And hydrocarbon (HC) Oxidation and nitrogen oxides 
(NOx) Many three way component catalysts for exhaust gas purification which return to coincidence 
and purify exhaust gas are known. The thing which the gamma-alumina slurry was applied and 
calcinated [ thing ], for example to fireproof support, such as cordierite, as such a catalyst, and made 
noble metals, such as palladium, platinum, and a rhodium, support is typical. (For example, reference, 
such as JP,56-27295,B) 

[0003] By the way, in the large, a lean mixture, i.e., an air-fuel ratio, Lean side, the amount of oxygen of 
engine performance of said catalyst for exhaust gas purification in the exhaust gas after combustion 
increases by being greatly influenced by the engine setting air- fuel ratio, and a reduction operation 
becomes [ the oxidation ] inactive actively. On the contrary, in a rich side with a small air- fuel ratio, the 
amount of oxygen in the exhaust gas after combustion decreases, and a reduction operation becomes 
[ the oxidation ] active inactively. On the other hand, operation by the side of Lean who makes it usually 
burn in the gaseous mixture of hyperoxia in response to the request of low-fuel-consumption-izing of an 
automobile at the time of transit if possible is performed in recent years, and the Lean side is also fully 
NOx. A catalyst which can be purified was desired. 

[0004] It is a carbon monoxide (CO) as a catalyst for motor exhaust purification under a hyperoxia 
ambient atmosphere under this situation. And hydrocarbon (HC) Oxidation and nitrogen oxides (NOx) 
The catalyst which returns to coincidence is proposed variously. As such a catalyst, 20Pt/aluminum3 
catalyst which supported platinum for example, to alumina support is proposed (for example, refer to 
Nihon Kogyo Shimbun on April 11, 1991). However, this catalyst was not able to be said as the catalyst 
which shows practically sufficient rate of purification under a hyperoxia ambient atmosphere, even if it 
makes the amount of support of Pt increase — NOx the rate of purification — 40 km/hr the time of fixed 
stationary transit - it is — at most about (catalyst close side temperature 275 degrees C, A/F =22) 30 - 
40% it is. 

[0005] On the other hand, previously, these people set at the time of stationary transit and a transient 
(city area transit simulation condition), and are NOX. They are platinum and La 203 to alumina support 
in order to raise the rate of purification. The supported catalyst was proposed (refer to Japanese-Patent- 
Application-No. No. 344781 [ three to ] specification). However, when durable processing was carried 
out at the elevated temperature, the rate of purification fell, and this catalyst was not necessarily able to 
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say that it was enough. 
[0006] 

[Problem(s) to be Solved by the Invention] The exhaust gas presentation discharged from the engine 
under transit of an automobile is A/F value of to [ theoretical A / near the F value ] exaggerated RIN. 
(about 23) It changes frequently within the limits of until. Therefore, this invention is the run state of the 
actual automobile which eliminated and described above the trouble of the above mentioned 
conventional technique, (continuation of the transient of A/F value) It sets and aims at offering NOx in 
exhaust gas, and the purification approach of the exhaust gas which can purify CO and HC efficiently. 
[0007] 

[Means for Solving the Problem] The carbon monoxide in the exhaust gas under a hyperoxia ambient 
atmosphere (CO) and a hydrocarbon (HC) if this invention is followed And nitrogen oxides (NOX) In 
purifying to coincidence, the purification approach of the exhaust gas which changes from making the 
catalyst for exhaust gas purification which comes to support an alkali-metal oxide and platinum (Pt) 
contact to the support which consists the exhaust gas of hyperoxia of a porous body is offered. 
[0008] CO, HC, and NOx in the exhaust gas which is discharged from the car carrying a lean-burn 
engine according to the exhaust gas purification approach of this invention so that it may explain below 
Also in a transient (city area transit simulation condition), it is efficient, and can purify. 
[0009] The catalyst used for the exhaust gas purification approach of this invention is platinum (Pt) as 
an active metal. They are used using the oxide of alkali metal, such as a potassium (K) and sodium (Na), 
making porosity support support these. 

[0010] As porosity support which can be used in this invention, an alumina, a zeolite, a zirconia, a silica 
alumina, a silica, etc. can be raised. There is especially no limitation about the class and physical 
properties of such porosity support, and the porosity support of the arbitration currently used as an 
object for catalysts from the former can be used. Moreover, the coat of such porosity support may be 
carried out to the honeycomb base which consists of cordierite, a heat-resistant metal alloy, etc., and it 
may be used for it. 

[001 1] The catalyst for exhaust gas purification concerning this invention comes to support platinum 
and an alkali-metal oxide to the above mentioned porosity support. Although there is especially no 
limitation in the amount of support of these metals, as for the amount of support of an alkali-metal 
oxide, it is desirable that they are 0.05 - 10.0 mol / liter as an alkali metal. The amount of support of this 
alkali-metal oxide It is enough when it is less than 0.05 mols/1. When there is a possibility that the rate 
of NOx purification cannot be obtained and 10.0 mol / liter is exceeded, there is a possibility of reducing 
the surface area of support. Preferably, it is 0.15-5.0 mols/1. 

[0012] Although there is especially no limitation also in the amount of support of the platinum in the 
catalyst for exhaust gas purification concerning this invention, it is desirable that it is 0.1-10.0g/l. The 
amount of support of this platinum In being less than 0.1g/l., when there is a possibility that sufficient 
catalytic activity may not be acquired and it exceeds 1. in lO.Og /, even if it makes the amount of support 
of platinum increase more than by it, grain growth of platinum is promoted, and it is only becoming that 
the improvement in activity is slight, and expensive. Especially, the amount of support of platinum 
When it is 0.5 to 3.0 g/1., it is desirable in respect of activity and cost. 

[0013] About the manufacture approach of the catalyst for exhaust gas purification used in this 
invention, there is especially no limitation and it can apply to the conventional general approach. For 
example, the base which consists of cordierite is immersed into the slurry containing the alumina 
prepared according to the conventional method, the coat of the alumina is carried out to a front face, and 
it is desiccation baking (for example, temperature 600 to 700 degree C). Later, It is immersed in the 
water solution of platinum compounds, such as dinitro diamine platinum and chloroplatinic acid. 
Desiccation baking (for example, temperature 200 to 500 degree C) Carry out and porosity support is 
made to support platinum. Furthermore, it is immersed in the water solution of water-soluble alkali 
metal compounds, such as acetate of alkali metal, and is desiccation baking (for example, temperature 
600 to 700 degree C). It can carry out, alkali metal can be made to be able to support, and it can 
manufacture. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 8/24/2004 




Page 3 of 5 

# • 

lerWa into the slurry containing an alumina and all 



[0014] Moreover, a base is immerWa into the slurry containing an alumina and alkali-metal oxide as an 
exception method, and the coat of the alumina can be carried out, it can be immersed in the water 
solution of platinum compounds, such as dinitro diamine platinum and chloroplatinic acid, after 
desiccation baking, desiccation baking can be carried out, alkali metal and platinum can be made to be 
able to support, and it can manufacture. In addition, alkali metal may become a hydroxide etc. according 
to the environment used. 

[0015] Although there is especially no limitation in the location in which a catalyst is installed in the 
flueway of a lean-burn engine if in charge of purifying exhaust gas in the exhaust gas purification 
approach concerning this invention, it is desirable to arrange, for example to the under floor of the 
downstream of the under floor of a car, a start catalyst, or a three way component catalyst etc. 
[0016] the space velocity (SV) which can enforce the purification approach concerning this invention by 
the usual approach, and introduces exhaust gas into a catalyst bed ~ especially — limitation — there is 
nothing — for example, — The range of 300,000- 10,000hr-l is desirable, and although there is especially 
no limit also in catalyst bed temperature, the temperature of about 200-500 degrees C is desirable. 
[0017] 

[Function] If it installs in the flueway of the internal combustion engine which does lean combustion of 
this using the catalyst which supported an alkali-metal oxide and platinum to porosity support according 
to this invention, as shown also in the following examples, they are CO, HC, and NOx at the time of car 
transit. It is efficient and can purify. Although it is not yet clear necessarily about the mechanism which 
demonstrates the effectiveness excellent in the purification approach of the exhaust gas concerning this 
invention, it thinks as follows. 

[0018] the configuration of the catalyst by this invention — for example, the front face of porosity 
support, such as an alumina, — as a catalyst metal — potassium oxide (K20) and sodium oxide (Na20) 
etc. — the oxide and platinum of alkali metal support — having — **** — support of an alkali-metal 
oxide — NOx in the Lean condition It is thought that it has contributed to reduction of a discharge 
greatly. In addition, NOx to which it stuck reacts with a reducing substance with platinum at the time of 
SUTOIK1, and is N2, C02, and H20. It is returned. It is assumed that the catalyst concerning this 
invention acts as follows to presentation change of the engine exhaust gas at the time of car transit. 
[0019] At the time of a car halt: A/F is in exhaust gas near theoretical A/F. There is little NOx. Alkali- 
metal oxide was adsorbed on the catalyst. NOx moves to Pt (reverse spillover) and it is the reducing gas 
in exhaust gas (CO, H2, HC). It reacts and is NOx. N2 It is returned and reducing gas is also purified in 
this case. The alkali-metal oxide was adsorbed. If NOx is lost, reducing gas will adsorb on Pt. 
[0020] At the time of car acceleration: To [ near theoretical A/F ] Lean (A/F=23) changes continuously, 
and A/F is NOX in exhaust gas. It will exist so much. On a catalyst, it is NOX in exhaust gas. It is N2 by 
the reducing gas which stuck to Pt. It is returned and reducing gas is also purified in this case. 
[0021] At the time of stationary transit: A/F is in the Lean (A/F=23) condition and is NOX in exhaust 
gas. It is fewer than the time of acceleration, HC becomes [ many ], and it is NOX. It is N2 by HC. It is 
returned. Under the present circumstances, NOX which HC is also purified and does not react The 
alkali-metal oxide on support is adsorbed. NOX in this Lean condition Since the amount of adsorption is 
very larger than a lanthanum (La), by the purification approach of this invention, it is NOX. What has 
high decontamination capacity is seemed. 

[0022] At the time of moderation: A/F is near theoretical A/F by the automatic (A/T) vehicle, serves as 
an oxidizing atmosphere (fuel cut) by the manual (M/T) vehicle, and is NOX in exhaust gas. It is few. In 
the case of an A/T vehicle, on a catalyst, it will be in the same condition as the time of a car halt, and, in 
the case of a M/T vehicle, is NOX. Adsorption maintenance is carried out at an alkali-metal oxide. 
[0023] 

[Example] It cannot be overemphasized that it is not what limits the range of this invention to these 
examples hereafter although this invention is explained in more detail according to an example. The 
"weight section" is shown unless especially the "section" refuses in the following examples. 
[0024] The honeycomb catalyst of Pt / potassium oxide / alumina with which the amounts of example 1 
support differ is prepared, and it is NOX. Purification activity was compared. 
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a) Preparation alumina powder orln alumina slurry The alumina sol (10 % of the weight of alumina 
content) 70 section, the 40-% of the weight aluminium nitrate water-solution 15 section, and the water 
30 section were added to the 100 sections, stirring mixing was carried out, and the slurry for coatings 
was prepared. 

[0025] b) Blow off an excessive slurry and dry for 20 minutes at the temperature of 80 degrees C, after 
being immersed in the slurry obtained by Above a after immersing coating and the honeycomb base 
made from baking cordierite in water and blowing off excessive water and taking out, and it is this 
further. It calcinated at 600 degrees C for 1 hour, the amount of coats of an alumina — per volume of 11. 
of a honeycomb 120g it was . 

[0026] c) support of Pt — it is immersed in the water solution of the dinitro diamine platinum of 
predetermined concentration prepared so that the amount of Pt support which shows the honeycomb 
support obtained as mentioned above in Table 1 might be obtained — the catalyst with the amount of 
support of Pt which dries at 250 degree C and is shown in Table 1 was prepared. <BR> [0027] d) the 
potassium -nitrate water solution of predetermined concentration prepared so that the amount of K 
support shown in Table 1 might be obtained — said platinum support support — being immersed — the 
desiccation back and 600 degree C — 1 hour — calcinating — catalyst No.l- of Table 1 — the catalyst of 
13 and 17 was acquired. Moreover, the catalyst of No. 14 -16 which do not make a potassium support 
was also combined and prepared by the approach according to the above-mentioned example. 
[0028] 

Table 1: Preparation catalyst | ****** /** ****** a . The ************ . 

******** method The ****************** method . ** ** I **** ** j ** ** ** j ** machine 
** I ** . Forerunner . ** I ** . ** I ** . Rice porridge . ** I forerunner . ** I ** . Opportunity . ** I 
machine . ** I **. ** . ** I ** . ** i ** ** ** i ** ** \ machine . **** I ** . ** I **. Empress . ** I 
** Opportunity I ** **** ** I **. **** i ** **** ** j ** machine .**!** **** ** j ** ** j 
** **** **** j ** ** j ****** **** j ** ** machine ** ** I ** **** ** **** j ** **** 
**** j ** ** j ** ;;;;;;;;;;;;;;;;;;;;;;;;;; [0029] The following conditions estimated the purification engine 
performance of the evaluation above-mentioned catalyst of the purification engine performance. 
The above-mentioned catalyst is installed in the flueway of an emission evaluation lean-bum engine 
(1 .61.) loading car, it runs in city area transit mode, and they are CO, HC, and NOx. The rate of 
purification is measured and a result is shown in Table 2. In addition, a durable processing catalyst 
installs the above-mentioned catalyst in the flueway of a lean-burn engine (1.6 liter), and is A/F=18 and 
entering gas temperature about an engine. It operates at 650 degrees C for 50 hours. 
[0030] 

Table 2: Evaluation of purification engine performance - **** ** ******** _ 

**** method || ******** ** ******** _ **** method / ** ****** a ****** **** **** 
****** **** **** ** **** **** ****** Horizontal rice porridge . ** machine . **** . ** . 
**** **** ****** **** **** pjj machine . Forerunner . **** . **** m ****** ** machine . 
**** . ****. Rice porridge . **** . **** . ****** . **** . ** machine . **** . Opportunity . **** . 
********** ******** ****** **** **** ********** ****** machine **** **** **** 
****** ******** **** ** ************** ******** ****** ******** ****** ** 
machine **** ************ ********** **** **** ******** ******** ****** horizontal 
empress ****. **** ******** ********** **** ****** mac ^j ne **** **** **** ****** 
Horizontal ** **** **** **** **** **** ****** **** **** **** ** machine **** 
**** ****** **** **** ******** ******** ****** Horizontal ** **** **** **** 
**** **** **** **** **** **** ****** ** ********** ** ****** /** 

3333333333333333 3333333333333 / 

****************** **.. **** [003 1] According to the exhaust gas purification approach by this 
invention, degradation can purify after durable processing efficiently few, and the amount of support of 
platinum especially NOx in the exhaust gas discharged from the car carrying a lean-burn engine, and CO 
and HC by 1. in 0.15-1 .0 mols /so that clearly from the above-mentioned result It is desirable that it is 
0.5 to 7.0 g/a liter. [ the amount of support of the potassium metal in a catalyst ] 

[0032] In example 2 example 1, except having replaced with the potassium nitrate and having used the 
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sodium nitrate, like the example shown in Table 3, the honeycomb catalyst of Pt / sodium oxide / 
alumina with which the amounts of support differ was prepared respectively, and the purification 
activity of a catalyst was evaluated like the example 1 . A result is shown in Table 4. 
[0033] 

Table 3: Preparation catalyst | rice porridge O ** [-- involuntarily - 

/********^ Yhe ********************** method. The ****************** method **** ** I 
** machine . ** I ** . **** .**!**.**]**. Horizontal ** . ** I forerunner . ** I ** . Horizontal ** . 
** I machine . ** I ** . Horizontal ** . ** I ** . ** I ** ;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;; [0034] 

Table 4: Evaluation — of purification engine performance - **** ** ******** _ 

**** ^ e method || ******** ** ******** _ **** method / ** ****** a ****** **** **** 

****** **** **** **** **** **** ****** **** **** **** **** **** **** ****** 
**** **** **** Horizontal ** ******** ****** **** **** **** Horizontal ** **** pjt 
machine ****** **** **** **** {horizontal **** ********** ****** machine 

****99>>>JJ5>J>55*>»>99J>5">>>>5> [0035] 

[Effect of the Invention] An automobile is HC and NOx to the exhaust gas which the actual condition 
repeats acceleration and deceleration in actual operation, and is discharged under this situation by 
controlling the electronic state of Pt with the oxide of alkali metal according to this invention. Labile can 
be raised and it is NOx of the oxide of alkali metal further. NOx [ in / an adsorption property is used 
and / acceleration and deceleration ] The rate of purification can be raised greatly. Consequently, the 
nitrogen oxides in this exhaust gas can be efficiently purified by the basis which fully purified CO and 
HC in the exhaust gas of hyperoxia. 

[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 8/24/2004 



Page 1 of 1 



' * NOTICES * 




Japan Patent Office is not responsible for any 
damages caused t>y the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The purification approach of the exhaust gas which is characterized by making the catalyst for 
exhaust gas purification which comes to support an alkali-metal oxide and platinum to the support which 
consists the exhaust gas of hyperoxia of a porous body contact in purifying the carbon monoxide, the 
hydrocarbon, and nitrogen oxides in the exhaust gas under a hyperoxia ambient atmosphere to 
coincidence. 



[Translation done.] 
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